Chronic pain is a major public health problem that continues to escalate and affects as many as one in three North Americans, making it one of the most common forms of chronic illness under the age of 60 years [10] . Opioid analgesics remain one of the most commonly prescribed medications for treating a diversity of chronic painful conditions. Nevertheless, the extent of efficacy in long-term treatment, abuse potential, and incidence of a significant number of side effects makes the use of opioids in the treatment of chronic noncancer pain controversial [7] . As a result there continues to be a profound interest in investigating the neural basis of chronic pain, with the ultimate goal of developing novel and more effective treatments.
Numerous preclinical studies provide evidence that delta opioid receptor (DOR) function is enhanced in chronic pain [3] . Indeed, local, systemic, and central administration of selective DOR agonists attenuates pain hypersensitivity in animal models of neuropathic and inflammatory pain (see for a summary of these data). Moreover, mice with global knockout of DOR, but not l or j opioid receptors, exhibit enhanced pain behaviors in chronic inflammatory and neuropathic pain models [4, 5, 9] , suggesting that DOR activity elicits an analgesic tone following the genesis of chronic pain.
In this issue of PAIN Ò , Gaveriaux-Ruff et al. [6] have created a genetically modified animal to selectively ablate DORs from a subset of primary afferent neurons involved in nociceptive transmission. Their objective was to understand better the contribution of these receptors in modulating formalin, complete Freund's adjuvant-induced inflammatory and neuropathic pain. The authors used an approach similar to that of Agarwal et al. [1] , who reported that cannabinoids primarily mediate their analgesic effects via peripheral cannabinoid type-1 receptors in the subset of nociceptive primary afferent neurons that express Nav1.8 sodium channels. Gaveriaux-Ruff et al.
[6] created a mouse line with engineered floxed sites within the DOR gene, such that when bred with mice expressing Cre recombinase in Nav1.8+ neurons, DOR was specifically deleted from these cells (Nav1.8-Oprd1
). It is important to appreciate that in the Nav1.8-Oprd1
À/À mice, DOR protein continues to be expressed in many regions of the brain, spinal cord, and other sensory neurons, including those involved in nociception, ie, in neurons that do not express the Nav1.8 sodium channel. This is evidenced by normal brain GTPcs activity, DOR binding, PCR products, and DOR-induced hyperlocomotion (a centrally mediated effect).
The seminal finding in this article is that systemic administration of a selective DOR agonist (SNC80) attenuates mechanical and thermal (heat) pain hypersensitivities in models of chronic pain, but that the DOR-mediated regulation is lost in the Nav1.8-Oprd1
À/À mice. This result implies that DOR agonists act solely at peripheral targets and in a subset of nociceptive neurons to attenuate evoked pain thresholds (allodynia and hyperalgesia). It is noteworthy that peripheral DORs in Nav1.8-expressing neurons are not the only DORs able to modulate pain behaviors. The authors report that DOR-induced suppression of formalin-evoked nocifensive behaviors (persistent inflammatory pain model) is not altered in the Nav1.8-Oprd1
À/À mice. This result suggests that DORs expressed at other anatomical sites are critical in suppressing spontaneous pain behaviors (licking and flinching). Another important result is that Nav1.8-Oprd1
À/À mice with either chronic inflammatory or neuropathic pain exhibit exaggerated pain hypersensitivities compared to control animals; this result is similar to that reported in global DOR knockout animals [4, 5, 9] . Thus, DOR in Nav1.8+ expressing neurons must play a significant role in producing a tonic inhibitory tone on evoked pain.
It is worth reflecting on the role of DOR in various pain modalities when discussing peripheral DOR-mediated effects. A recent published article reported that in chronic pain models, intrathecal administration of DOR agonists are able to modulate only mechanical pain, leaving thermal pain modalities unaltered [12] . However, from the present study it is clear that DOR agonists are able to reverse heat hyperalgesia in both inflammatory and neuropathic models, and this effect is absent in the Nav1.8-Oprd1
À/À mice, illustrating that DORs on peripheral nociceptors are important modulators for both modalities [6] . The discrepancy in DOR involvement in modulating heat hyperalgesia is intriguing. One plausible explanation for the discrepancy is due to the site of action for DOR-mediated effects. DORs synthesized in dorsal root ganglion neurons can be trafficked to both central sites within afferent terminals in the spinal cord as well as to peripheral sites. The positive effects reported by are produced by systemic administration of the DOR agonist and therefore, could act at DORs within the Nav1.8+ neurons that are present at the site of injury, whereas this effect would be missed by the spinal administration presented by Scherrer et al. [12] . Regardless, contrary to the major message put forth that peripheral DOR cannot modulate thermal pain [12] , clearly this study [6] provides further validation for the development of peripherally acting DOR agonists to treat thermal as well as mechanical hypersensitivities.
Gaveriaux-Ruff et al.
[6] present an important study elucidating the function of peripheral DORs in chronic pain states, but their report also highlights the value of assessing evoked mechanical and thermal pain thresholds. One could argue that the harmonious results demonstrating that peripheral DOR [6] and cannabinoid type-1 receptors [1] are necessary targets to alleviate allodynia and hyperalgesia provide further validation for the development of topical or peripherally restricted drugs. Indeed, topical administration of various agents, including capsaicin, lidocaine and even antidepressants alleviate allodynia in chronic pain patients [11] . However, a more provocative viewpoint has been argued, namely
